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^ti].^ O.^ CDMA Al^^^-S: Z\- ^^7]o\]^-] J1^9] ^^3.^^ ^}-%-^}^ 

^ ^7i(finger)'i ^^^^ ^^ ^^J^l^'?]: o>Me1- til ^^7] (Maximal Ratio 

Combiner)^] #^^<?1 <g^jtilE ^Ajo]] oj-g-^Vcxl ai^o^ ^^^^ ^^^>Jl. ^ 

^7]^ #^^<?1 'S'^^tilS ^11^4 ^^^oli:.^ ^^^]^ wis 7>^lJ7 51 

7l ^^<^], ^^^31 Si ^^^1^1- o]J^^}^ ^v]. ^J^tb :=Ll-^7> ol^ol^ ^ 

H 1 
[Aflolc^l] 

S^^^cf^^^Al^Efl^ CDMA, ^^;^l7l, ^^^^1, ^-^^tilH^ ^f.^ 
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{ Apparatus and Method of Group-wise Parallel Interference Cancellation for 
Multi-rate DS-CDMA Systems } 

CDMA Aj-hE^^ 

S. 3^ S. loll ^o^^^cq cfs. ^Al<^l^ SA]*}- ^A^£ol4. 

<4> ^ ^1^^ ^JE-^^cff^^^CCode Division Multiple Access : '^]^} CDMA ^) 

Al^Eflo]] ^MlBr>7fl ^d^^l-i^ CDMA <^]^^^ ^1^^ 

<5> CDMA c>lW^ Al^E^ollA^^ Z]- n3-^7l«^lA-1 Jl-o-o^ ^-a-^c^ >^>-g-3:>o^ -^-a 
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^^^^^<H1 Al^Eflo^ A^i=.o] ole^^CDMA ^l-^^^ aI^eao^ 4^^^ 

:^VA^ o. ^ol7l ^SflAi ZLl-t ^M^;^l7l«j-^ol o]-g-£]^ «>. ole^^V ^^^:^]7]7]^ 

-cr (Group-wise Successive Interference Cancellation : GSIC) 

ZLf-t (Group-wise Parallel Interference Cancel 1 at ion : GPIC) 

^ ^l-">i=f 7>^^11: 7>^ ^1 (Group-wise Weighted 

PIC : GW-PIC) ''^^^] 
<7> ^sfloll p^lo]:^ ZLl-^ CilojEi 

^£o11 m-e^ X]S.^ ^^^.^l^ ^X[X\ o]xi] A]^o^ ^o^9\. zif-o] ^sfl^c}. 

siloings]- cf^^S.^ ^Jl ^^o] o>^ ^ S , c>l 5^ t!: ^^^j- :^ 

l-5|-7> ol^o^^r}. 
<8> #2fl^ ^1-^ ^^^^171«J-^1:S1 ^^1^^ «fl^^>7l ^t!: 

#^<?1<^1 ^el^^^V^y i^flt!:^^ ^^^^ ^1 255565 S. 

22-5 



1020000069593 2000/12/2 

<9> o]&|^ ^>^^^l^«c]-'^^ ^ ^^7]^ ^^^^^ 451- M-nr7l 

nfl^oi] HlJH^ ^j^lt iiWs^7} o]^o] ^ ^ ::ieii4, t:f^ ^£ ^^s] 

71- ^o] Alsl^^o] ^7] nl]^o]l ^AlAl^ JlB^^l-^ ^A]-^ ^ t!: 

<10> ^7]^ ^^7]^^ *M^>7l ^t!" ^ ^#715^ 

Z]- ^7]%S. ^^^^^ ^t^fl Wl ^^7l #^^31}- ^71^ ^^^m o]^^} 

^ ^^^^>Ji, :j. ^^^] 4-61- ^7l» ZLl-Sj-^H ^1-^ ^« ^V^^^lTl* 
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^^^^» ^^^<^H ^^-71 ^^^^ %^^}^ ^s.<^ia-io^ ^ 

2^1^ w] ^^^]-<^ <g-^^wl:E #^*>^ ^] ^^711- S^^>^ 

<12> 4 ^#7121 U] ;i^7l^ ^A^WlS. ^^51:21- Z]- ^#715] ^7] 

^^^7lS]-, 

<13> Aj-y] ^^j7loflAi ^^j^^l- 'a^^.M T^lsl ^^V^^ 

^7l# ^l«^>7l ^tb ^« #^^1-^ ^71 ^^711- i^^V^^; 
<14> ^7] ^7] ^^7]c^] S]^ ^7]^^ ^^oll^iS^ 7l^itfl^A] 

« ^3^^*><^ #^^>^, ^71 A]^^ 3§7^s.oilA^ 7]y^-1tfl^Al:£^^ s. 

1 ^#71# 3L^*>J1, Z^- ^#71^ ^^^X* 'i^^^'^Mi ^7] ^ 

o^A^alH ^ifl wl ^^7l# 5L^^m 
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<16> ^1-71 2^ ^#7lSl ^Cfl «1 ^^7l^ ^^^3)- >^l-7l Z^- ^#7]^ Z]- 

s.^ ^^^^^ ^^J^l-^ ^^^^1^, 

^ ^7l -Jd^^^l* if-^>^; 

71 ^7l ^^^^ ^^^^ ^1-^ ^^^^I7l7> ol^o^>^l£^ S. 

^1 ^cf. 



S^^>J1, Z]- ^#7l^ ^^^^^ ^t^^.^'^'H ^7l ^^OAlJio^ ^^^H 

^2:^ ^ ^S.^ ^Cfl Hi 'S^^alM ^^^1- 

^ «1 ^^711- ^=^^4^^^Al^^^«^]^i ^J-7l ^^^Ji^l ^^;^l7l^ 

<20> ^1-71 Zl- ^#71^ S|cfl til ^^71^ <a^^tilE C^^^Jll- -^V7l Z^- ^ #7l ^ Z^- 3g 7^ 
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<2i> ol^>, #^*>^^i ^ ^^S] t!: ^^Hl^l CDMA Al^Eflo^ 3.3. 

<22> :£ 1^ ^ ^vt^oii CDMA zLf-^ 1 

Til- ZLl-^wj-^* ^}^^ CDMA A]^^ ^^^olcf. 

<23> ol§ ^t^^>ig, ^A] ^^^2)-=^(iF) Ai^(ioo)^ £ 1 <H1^ ^js^^ ^v^^artfli^- 

(receiver antenna)^, ^^^i}- -^2:71 (carrier frequency demodulator), ^ A/D ^#7l 
(Analog to Digital Converter)!- 7]^ ^3^^^^. °] ^^^2)-^ ^JildOO)^ ^ 

^^7]7} ^^Al A>-g-^ 3i}-7l (Root Pulse Shaping Filter)^!- 

<^ 471 (101)1- 7l^ yl^Hcfl^^sS ^^^1^, ^^^7l(Subtractor) ^^(102) 
^i^^^. tH2l(102)<Hl 71^-lcfl^Al^^ ^S.(104)» **fl ^ ^#7l(#l, 

#K)^ 7>^7l(106)'^l SJ^S]^. £^ ^5.(105)1- ^ ^#71^1 ^7l(#l, 

#L)<^1 '=^7lA-l, z^- ^#7l^ ^71^ ^>^7>S1 L7fl ^S^d^l- 

^#*>^ 7l^^ ^M, ^^^^ & ^fl^ ^^il:^(Despreading and Channel estimation 
Block : DCB)4 ^S. ^fl^S^^(Regeneration Block : RB)-2-S ^^^^4- 
<24> & ^1]^ ^^1:^(DCB)^ -§-71 a ^2] ^(Timing Circuit : 108)^]-, PN ^:E. 

^>^j7l(PN Code Generator : 109). ^2:71 (Demodulator : 111), ^ ^H^&^^ ^^^7] 
(Channel and Power Estimator : 112)5. 
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<25> ^s-s] 3.(108)^ 7>^7l(106)# 'a^^ 7l;^-1cfl^Ai ^(107)1- ^\-%-^c^ PN 

S.^^- ^^(PN code acquisition and tracking)*^] cfltb ^^5^* PN 
^371(109)^ ^7l^^SlS.(108)oflA-l :^7i^s.^ja^= A>-g-*>c^ Al^ofl a> 

-g-^ PN 3.B.s>]- -S-^tl- PN 3:^(110)* ^S7l(iii)^ PN 3:^(110) 

1- ^>-§-^}-^ 7l;^-1cfl^^^( 107)1- PN ^ €4=l(Walsh) ^^^*>:a. ^fl^&€^ ^ 

^j7l(112)^ ^1]^ 3l-2}DlEi«?l ^^1-2}- 
<26> ^t:fl ti] ^^71(140)^ ^ ^l-§-^l-^ L7fl r^^^iS-^SL^ ^Jl ^ 

^^]-7l L7fl^ ^T^oilA-l -^^(130, 131, 132, 133)1- w] :t^«j-^io. 

S ^^tt ^^(141)1- #^^1:^. ^tfl til ;i^7l(140)^ L7fl^ tflsfl 

<27> ^0^^^(150)01]^ z]- ^#7l(#l #K) ^ ^ ^7l(#l,...,#L) & 

5fl^ ^^1:^(DCB)<H1 9X^ 5fl^&^^ ^^J71(112)<H1H €^5J:(145, 146, 148, 

149)3j- s|tfl wl ^^71(140)^ #^<0^(142, 147)7> ^ ^7]^ ^^^^^ ^ 

^» 7>^4. ^^^^(150)^ #^^^(151)^ ^7] ^^7l(152)S SJ^S)^ 

^^^^ ^7l» ^^^>^ ^^(153, 154)# ^ ^#7]^ z]- ^TlS- ^ 

<28> Al^ ^fl^Sl-^(RB)^ ^-^^ ^^J7l(120)5q-, ^<U^&no]B\ ^^71(121), ^11^ 

^^71(122), ^ ^21-71(124)* 3£f-tb^. ^^71(120)^ s|tfl a] 

71(140)^ #^^^(143, 144)1- ^^Al tijH^ oj^o] ^>.7> o>q 

^ IS., -IS. o^^] UjE^ ^^^tbn^-. ^7^2] AlJl ;;llA5^^ol ^ 
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-R-t!: 5il-<^^&c-11olE-1 ^>a-7l(121)^ ^^71(120)^ ^^"^ & ^B^^^ 

1-^(DCB)«^1^^ ^5^^^ PN ^=(110)# ^>-g-3^><^ ^^^1^ ^'U^ ^4=1 (Walsh) PN 
^^V^ ^^^^cf. 4^^^! ^^71(122)^ ^^V^ ^515]- ^fl^ ^^J^1(132)# 

'a^^'^H 71^-1 tfl^^sC 123)1- ^fl^SW. ^11 c11^^^(123)^ ^ 

€ ^^if :^<^t!- JloiI-I- ^^^^^ ^sl-7l(124)«^l^i 7]^] cfl^^^ 

(126, 127, 128, 129)S. ^^^><^ 

<29> c^5|.^ 7]^-] tfl^Ai^(i26, 127, 128, 129)^ 7>'t}-7l (160)<^1>I S.¥ ^l^^^^i 

Dl^fl;^! Aij:(i6i)7l- #^5]t^, :?}-^7l 't>^fl7l(103)^ ^^il02M ^^^^^ 7]^^ xJi\ 

•^AjJioll^-l ^7] c-l^fl^ ^^(161)1- -^^S :^]7]Mr ^^S^^. 

<30> ^V7] ^^5i:(145, 146, 148, 149)^1- ^i:fl «1 ^^71(140)^ #^ 

^^(142, 147)^ tijM ^^^l7l- e ^-^^ ^S.^:^7> ^l7lS]ol o]^ 

s\-^d\]A\ o]x2] :^]7]^ ^^^^7> Al^ofl T^l^l^ cg^o] ^±:^r:f. 

<3i> ^>7l ^I7l3).;^j ;^ll.^i^^l (swl)7l- R ^^Hl ^^sl^H ^^.^ ^7\ %^7\ 

(152)<^1 S^tfl ^7\9\ o^2|.^ 7l^i cfl^^J:(126. 127, 128. 129)7> 

S(134)» -f-s^H 7>^7l(l06)<^1^i cfA] ^^2]S(108)«^1 'iJ^^cf. ^l- 

7] Jij-^o.^ ^71 ^^7l(152)<^l ^7\^ ^fl#7fl ^^^?]:(130, 131, 

132, 133)# tt>%-2.S. ^1714^0)] %(^%t\, £ 121 =t^^ ^ 

<32> ^1]^ ^^71(170)2)- tilM ^^71(171)^ ^^71 ^^tt 

(141)1- ^>-g-s^><^ ^:a.i- ^^tbT=f. 
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<33> £ 2^ £ IS] 1-^(150)3] M-Bf^ ^>^^:£olcf. £ lo^ ^cfl til 

^^7] (140)^1 ^^^s.{U2. 147)^ <a^^ tilM z^-z^ £ 2^ l-^(RAB)^ 

<y^>y:£(201, 202)7> ^cf. :£tb, :£ 1^ ^ ^#7l(Detector #1,...,#K)^ ^ 

(Finger #1 #L) tfl^ & ^fl^^^j 1-^(DCB)<^1 ^fl^:4 ^^7] 

(112)o1lA-l ^^^^ ^^^(145, 146, 148, 149)0] z]-z]- £ 2^ ^^-t^^ ^ 
(211, 212, 213, 214)7> ^^^^^ <a^^:&(201, 202)«^l7ll 4^ 7"l-#^ ^0^7] 

(251, 252)* *€r>o^ 7>^^ol ^o^S]^, ^ 4^ <a^^S(211, 212, 213, 214)<>11^ z]" 
2^ 7>^2^: -^<^7l(261, 262. 263. 264)# 7>#^ol <=^7lA^ 7>^5i: ^ 

<^7l(251, 252, 211, 212, 213, 214) ^ 7>^^ ^fl^ ^tb ^^^j" 

<34> Ir^ifl^ ^ 7>>a:7l(221, 222, 223, 224)^ 7>^^ z]- ^Tls] ^^ ^^^p^] 

(211_1, 212_1, 213_1, 214_1)^ 7>^^ z]- <gA^ tijE :#^^](201_1, 201_2, 202_1, 
202_2)^ ^cfl?I:(^^ ^l^?i:)# ^^-z}- t:-l^>ji, ^o^7l(240)fe ^ ti^ll^ ^:^(231, 232, 
233, 234)1- S^^^ofAi e ^«-El ^>^1S. ^^1- ^^Vcf. 

<35> ^, z]- ^#7]^ ^cfl til ^^7lsl aj(j=l,2 K), ZLofl ^^^>^ 7>^ 

^-i: ^?j(j=l,2 K) ^>Jl. 4 ^T^oflA-l <gol^ bi 

(i=l,2 KL), n^] n^^^ 7}^:^^ 0iCi =1,2 KL) efJl ^>^, A 7|-^7l 

(221. 222, 223, 224)5] #^5l:(231, 232, 233, 234)^ Q-ilail + 0 ih i, ailail + /3i 

bL. ^^KlaKl + /?(K-i)Uib(K-i)L+l. Q'KlaKl+ /^KLbRL'^l^. tt^ . ^l^^J: ^^-^Hl^ lajl 
tfl^ (aj)2 7> Af^^cl-. ol o]^^c^ ^^71(240)^ ^^5] ^^i^ ^, 
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^5.(241)-I- ^^71 1, 152)5. 

^^(231, 232, 233. 234)1:^ ^■^^V'^ ^ ^S. ^^t!"^. 



<37> ^>7l^ «>S1- ^o], ^#7lS] 3^cfl H] ^^7] t!: 7]-^ 2^:1- 3.^ 0 

Jl^*>^(^. aj - 0(j=l,2 K)), nl-sl-l- ^^><^ ^^1- 

nfl ^Itfl til ^^715] JL^^}^] ^JL ^gT^ol ^;g^]u].o.^ Al^o^ 

= 0(j=1.2 K), = 0(i =1,2,....KL)), ^^l:^<^lAi^ ^^7> ^i^js];^! 

^71 ^^7lofl ::l1-2}-71- 7>^3:>d1 . o] ^eflo] 

^^'S ^iTl (Group-wise Successive Interference Cancellation (GSIO) [ 

WijtingJ -^<^a3r>cf. 

» ^tl: ^^^^^ yj-'^^ x:1-<^j=2}- ^ =^ 9X^. 



<39> £ 3^ £ 2^ ^Alc^l# ^A^:£5A-^, 

t^o^l 2)cfl H] ^^7] 1^ 142, 147 afe 301. 302)^ ^l^Sl:)^}- 
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^7]o] ^^ ^Tg^KH 1$] 145^ 146, 148, 149, SE^ 311, 312. 313, 314)1- ^ ^^7] 
(321, 322. 323. 324)* ^ 7] (340)<^lAi ^S. ^^jtb^. H 



<41> o].^l-i|- ^o] ^ ^tgofl 5l§>^, S.^ ^#71^1 ^ ^7^"^ ^^^^ ^^^^ 

^ ^ ^cf. ^'L> ^>7l^ w>2l- ^o] £ 2sq- H 3^ ^3^» 
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11 

^^^^^ ^^^><^ #^^>:a ^^^^1- ^s^m 

S^^^tils #^^>^ ^cfl «1 ^^711- 5L^^>^ 3.:^^^4^^^Aii 

%7\ A ^#7]^ ^Cfl til ■^^7\9\ c^A^ti]E >^7l Z]- ^#715] Z]- ^7] 

#^£)^ ^^^31^ ^^^^11- ^v^^^M^i A ^^^^^ 

^711- ^^S^l-7l #^^>^ ^7^ ^^7]# iW^; 

^^7l ^7] ^^7loll ^711-^ 7g^<^^^^ ^^^^^ 7lX-1cfl^Al 

[^^^1-21 

^71 ^^71^, 
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7>#^ a^cfl til ^^7151 <?i>^^tilE ^cfl^ SE^ 7># 

^7] 7}^7]o\]^j ^^^^ 37] oil ^J-7l 

[^^%^ 31 

^1 1 91'^^^, 

^7] ^^J7l^, 

^7l Zl- ^#71^1 Sic}] ti] ^^7l^ ^^^tilS ^^^^ ^tflS]: ^l^^S}- >S-7l 

^7] Cf^Sl ^^7H1A-1 #^£l^ 371011 Hj-B^ ^V7] ^^^Jl^ 

4] 
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^^S. ^^^H til ^^711- 5L^^>^ SJ^^^cf^ 

^^7]S] ^tfl U] ^^7]2l <i£>^^WlS ^^^4 ^1-71 4 ^%7]o] Z[ ^7] 
ol]Ai #^S)^ ^^^^^ ^^j^m ^1-71 "^^^ 3.7]o\] ^ 

^7] ^7^1:^ ^S<^l^i^ ^^^S^ 7lx-lcllc^Ai^^ ^S^^^H #^ 

z| ^#7l^ ti] ^t7l5l ^^^^311- ^7] A ^#7l^ Z^- ^ 7^ 

oflAi #^5]^ ^^^^^ ^^^Hl AA ^-§-3}^ 7>^^1 ^-§-^7^131-, 
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^7] 7}^^ ^cfl a] ^■^7)9] <^>^^alM ^^^9] ^cfl^ -^-^l 7>^ 

[^^IJ- 6] 

^y] ^ ^#71^ ^tfl a] ^^7]^ <?l>^^tilE ^^^5j(:o] ^tfl^ ^7] 
7] 

^ ^7] 4=^^^ ^T^oflA^ z]- ^cfl a] ^^«J-Aio.^ 

<a^^alH #^^>^ ^ifl a] ^^7l# S^^^tq-^^^Ali 

-^^-71 yJ[ ^#7]^ ^Cfl a] ^^7l^ ^^^WlM ^^^2}. ^1-71 Z^- ^#7lS] Z^ ^ 7^ 
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7jr ^#71^1 2|cfl ti] :i^7l^ <a^^ti]E >a-7l Z^- ^#7]^ ^ ^7] 

^^7]^ <a^^tilS ^C}]^ ^^7] 7}^^ Z]- 3§7^o^ ^^^1 

^z^- c^t!- ^, 7]-^ ^^^^ 37loi] ufe^ ^^7] ^^^s.^ ^ 
9] 

^71 4:^^, 

^7] z^ ^#7lSl ^cfl a] ^t7ls^ "i^^^wlM ^^j^S^ ^tiil:^ ^1^^^ ^7] 
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